C 24 H 52 N 16 Ni 2 O 6 Pd 2 , monoclinic, P21/c (no. 14), a = 8.6416(3) Å, b = 14.2237(5) Å, c = 15.5573(5) Å, β = 93.8054(12)°, V = 1908.02(11) Å 3 , Z = 2, Rgt(F) = 0.0312, wR ref (F 2 ) = 0.0915, T = 223(2) K.
Source of material
To a solution of K 2 Pd(CN)4·xH 2 O (0.1191 g; 0.413 mmol in anhydrous basis) in H 2 O (20 mL) were added 1,4,7,10-tetraazacyclododecane·4HCl (0.1028 g, 0.323 mmol) and Ni(CH 3 CO 2 ) 2 ·4H 2 O (0.0856 g, 0.344 mmol), followed by *Corresponding author: Kwang Ha, Chonnam National University, School of Chemical Engineering, Research Institute of Catalysis, Gwangju 61186, Republic of Korea, e-mail: hakwang@chonnam.ac.kr. https://orcid.org/0000-0003-4628-2296 
Experimental details
Hydrogen atoms were positioned geometrically and allowed to ride on their parent atoms with d(C-H) = 0.98 Å, d(N-H) = 0.99 Å and U iso (H) = 1.2Ueq(C,N) with the help of the SHELXL program (AFIX 23 or 13 options) [2] . The H atoms of the solvent water molecules were located from difference maps then allowed to ride on their parent O atom in the final cycles of refinement with d(O-H) = 0.84 Å. The highest peak (1.18 e Å −3 ) and the deepest hole (−0.52 e Å −3 ) in the difference Fourier map are located 0.27 Å and 0.49 Å from the atoms Ni1 and Pd1, respectively.
Comment
The crystal structures of the related cyanido-bridged complexes [(cyclen)Ni(µ 2 -NC) 2 M(CN) 2 ] 2 ·6H 2 O (cyclen = 1, 4,7,10-tetraazacyclododecane; M = Pt, Ni) and [(cyclen)Mn (µ 2 -NC) 2 Ni(CN) 2 ] 2 ·6H 2 O have been determined previously [5] .
The title complex has a cyclic tetranuclear structure, in which four cis-cyanido ligands of two Pd(II) units [Pd(CN)4] 2− are linked to two Ni(II) units [Ni(cyclen)] 2+ , and is isostructural with the previously reported complexes. In the complex, each Pd(II) ion is coordinated in a slightly distorted square-planar environment by four C atoms from four CN − ligands, whereas each Ni(II) ion is six-coordinated in a distorted octahedral coordination geometry by four N atoms of a tetradentate cyclen ligand and two N atoms derived from two mutually cis-positioned bridging CN − ligands. The linking of two Pd units and two Ni units forms a slightly puckered 12-membered square structure, and an inversion center is located at the center of the square; the asymmetric unit contains one half of the compound. In the crystal structure, the complex and solvent water molecules are linked by extensive intermolecular N-H· · · O, N-H· · · N, O-H· · · O and O-H· · · N hydrogen bonds with distances of 2.796(7)-3.318(5) Å between the donor and acceptor atoms, forming a three-dimensional network [4] .
